analysis are used to analyze the interest rate transmission mechanism from 1998 to 2008 in China. The results indicate that money supply plays more important role than both the moneymarket rate and the lending rate in monetary transmission mechanism，and the interest rate channel is still not the key channel of monetary transmission mechanism. It is necessary to further promote interest marketization reform, and construct effective connecting mechanism between money-market rate and lending rate for enhancing its effectiveness.
INTRODUCTION
The interest rate transmission mechanism was clearly defined in Keynesian ISLM model [1] [2] . An expansionary monetary policy leads to a fall in real interest rates (i r ↓), which in turn causes a rise in investment spending (I↑) and consumer durable expenditure (C ↑ ), thereby leads to an increase in aggregate demand and a rise in output (Y↑). The conduction process can be characterized by the following schematic:
M↑⇒i r ↓⇒I，C↑⇒Y↑
Because the interest rate is seemed as the chain connecting money and real economy in the mechanism, the transmission effect is mainly determined by the degree of pass-through of policy operating to short-and long-term interest rates，and by the sensitivity of investment and consumption to the interestrate change.
Chinese scholars [3] [4] [5] [6] [7] [8] have studied the relationship between interest rates (including lending rate and saving rate) and macroeconomic variables (including investment, consumption, saving and output), and drown conclusions that the interest rate plays little role in monetary transmission mechanism, and interest channel is blocked in China. However the economic structure and financial structure have greatly changed in resent years, which dredge the interest rate channel in some degree. The controlling methods of monetary policy transform from direct to indirect, and money market becomes the first stage in implementing process of the monetary policy. Although the interest rate control hasn't been unlashed completely, both the market-oriented interest rate and the regulated interest rate are playing more and more important role in money policy in resent years. So it is necessary to continue to analyze the effect of interest rate channel using resent years' data.
II. EMPIRICAL ANALYSIS
The empirical analysis focuses on the effect of interest-rate transmission mechanism those years in China, so we use monthly data for 1998:1-2008:12. We first use granger causality test and cointegration test to characterize bivariate relationships among policy variables, and bivariate relationships between Policy variables and macroeconomic variables. On this basis, we define the form of VAR and the variable ordering. And then we use impulse response functions and variance decompositions to estimate dynamic effects of interest rates on macroeconomic variables.
A. Data and pre-testing
The data we use can be divided into two categories:
• Policy variables: We chose money supply, lending rate and money-market rate as monetary policy variables. Money supply has gradually replaced the bank lending as the intermediate target since 1993. It represents the operating degree of monetary policy, so the first policy-related variable is the domestic broad money (M2). There exists interest rate control in China, and the central bank can directly change the prime interest rate of bank lending to affect the aggregate demand. So the second policy-related variable is the prime interest rate of one-year installment loan (DR). Money market has developed rapidly since 1996, which make policy instruments transform from direct control into indirect adjustment. Money market has become the first step of monetary transmission, and the condition of money market more and more signals monetary policy stance. So the third policy-related variable is the one of key money-market interest rates -the seven-day interbank interest rate (MR). The lending rate and the money-market rate are used not only as the policy variables, but also as the interest rate channel variables.
• Key macroeconomic variables: we include output and general price level as macroeconomic variables, since the economic growth and price stability are the goals of China's monetary policy. Output is measured as add value of industry (RY), and the consumer price index (CPI) is taken as the measure of the general price level.
All data are expressed in natural logs and are seasonally adjusted using ARIMA X11. According to the Augmented Dickey-Fuller (ADF) test that we carried out, all series can be considered as I(1) variables. a. i represents the first-order differce. C 、 T and P in the form of test （ C,T,P ） respectively represent constant term, time trend and lag in the equation of unit root test, and 0 represents not including.
B. Granger causality and cointegration test
Since all series can be considered as I (1) variables，we can carry out the bivariate granger causality test using the differenced series, and carry out the bivariate cointegration test using the level series. The results are reported in TableII and TableIII. These results of bivariate tests give us some empirical evidences about how policy operations affecting the real economy through the interest-rate channel in China. First, the one of conduction processes may be: Table II , we know that iM2 has granger effect on iMR, and iMR on iCPI, which shows that a change in money supply can lead a change in money market's interest rate, and then lead a change in price level. While from Table III , we know that cointergration can be established between M2 and MR, MR and RY, MR and CPI, which further suggests that monetary policies can affect the real economy through the interest rate in money market.
Second, another conduction process may be: Table II , we know that iDR is granger cause of iRY and iCPI, which shows that changes in the lending rate can affect output and price level. While from Table III, cointergration can be established between DR and RY, DR and CPI, DR and M2, M2 and RY, M2 and CPI, which confirms that the lending rate as a policy instrument plays an important role in monetary transmission mechanism.
Third, interest rate in money market and interest rate in credit market can't strongly influence each other. The results (in Table II) show that strong causality apparently runs from iDR to iMR while a weak form of feedback exits. Moreover the results (in Table III) show that there is no cointergration relationship between DR and MR. These results are consistent with the fact that the interest rate control is the hindering factor which blocks the pass-through of money market interest rates to lending rates, and then weakens the effect of interest rate channel.
In addition, iM2 has predictive with 95％ confidence level for iCPI but has little predictive power for iRY, and cointergration can be established between M2 and RY, between M2 and CPI. Those results all indicate that money policies have effectiveness in realizing the aim of economic growth and price stability to some extent.
C. VAR analysis
According empirical evidences above, we define two forms of VAR system including policy variables and microeconomic variables. The general form of the two VARs is represented by:
Where Yt is a vector of endogenous variables. In the first VAR, the vector of endogenous variables consists of M2 t , MR t , RY t , and CPI t :
In the second VAR, the vector of endogenous variables consists of DR t , M2 t , RY t and CPI t :
Y t = [DR t , M2 t , RY t , CPI t ] (3)
In order to establish VARs, the cointegration relationship in simultaneous equation system is important. The Johansen cointergration test suggests that both systems exit a cointergration relationship. 
1) Impulse response:
The results from the impulse response function drawn from the first VAR are presented in Fig.1 , while the results from the impulse response function drawn from the second VAR are presented in Fig.2 . A one standard deviation (SD) shock to interest rate (representing by the money market rate in the 1 st VAR and by the lending rate in 2 nd VAR) initially leads an increase on RY, eventually leads a drop after 10th or 12th month. While a one SD shock to M2 shots up RY immediately both in two VARs.
Output responds more quickly to M2 than to interest rate. Furthermore, the response of RY to M2 is more obviously higher than the response of RY to interest rate. These results suggest that monetary policy variables play important roles in realizing economic growth goal, but the interest rate channel is not the main pass-through from money policy to output.
A one SD shock to the ending rate leads a rise on price level (Fig.2) , which means that improving the lending rate can't inhibit the raising of price. The cause is that the lending rate is directly controlled by central bank, and can't really reflect market supply and demand of fund, thereby can't correctly guide the aggregate demand. A one SD shock to money market rate causes price level to fall just within two months (Fig.2) , and to rise thereafter. It means that improving the money market rate can inhibit the raising of price, but only in the very short run. The cause is that the money market rate is orient by market power, and can reflect the market supply and demand of fund, so it can guide the aggregate demand. But interest rate controls block the pass-through from the money market rate to the lending rate, so the money market rate only plays limited role in monetary transmission mechanism.
In addition, a one SD shock to M2 causes a rise in price level after the 4th month, which shows that money policy has some effectiveness in stabilizing price level, but not mainly through the interest rate channel.
2) Variance decomposition:
The results from variance decomposition drown from two VARs are respectively reported in Fig.3 . and in Fig.4 . Variance decomposition (both in two VARs) indicates that innovations to RY account for over 80% of the variation in RY, and M2 innovations to RY account for 5% to 15% of the variation in RY, while interest rate innovations explain very little of the variation in RY. These results suggest that the lags of output is the main influence factor of output itself, and confirm that monetary factors(M2 shocks) is also a important determinant of output, but interest rates play limited role in affecting output.
Variance decompositions also indicate that, within a year, innovations to CPI account for about 50% of the variation in CPI, and innovations to interest rate account for about 15% (in the 1st VAR) or 50% (in the 2nd VAR). These results confirm the significant influence of the interest rate on price level. But connecting with empirical results of impulse response, we know that its direction isn't accordance with the need of policy. In addition, the M2 innovation explains about 1% of the variance in price, which means that monetary policy has limited effectiveness in realizing the price stability goal.
III. CONCLUSIONS
We can draw following conclusions from empirical analyses:
• Monetary policies have effectiveness in promoting economic growth and keeping price stable, but interest rate channel is not the main monetary transmission mechanism.
• Although money-market rate and lending rate all play some role in monetary transmission, the control of interest rate cuts down the transmission effect of interest rate channel. What are the key measures for enhancing its effectiveness is to promote the reform of interest marketization, and construct effective connecting mechanism between the money-market rate and the lending rate.
• Interest rate hasn't fully satisfied the condition as the intermediate target yet, while money supply is still the best choice. But the signal function of interest rate will be more and more important with the development of money market and the promotion of interest marketization reform. It requires that monetary authority pays more attention to the interest rate in policy implementation.
• Monetary policy works largely via its influence on aggregate demand in the economy, and it can't effectively deal with the economic overheating or high inflation resulted from the shock of supply or economic structure unbalance. While empirical results drown from this paper indicate that the changes of output and price have strong inertia, and the reasons may be the supply shock and economic structure unbalance. So it is necessary to coordinate the demand and supply regulation policies, to coordinate gross and structure adjustment policies to realize the aim of stable economic growth.
